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In tro duc tion The etiology of acute liver disease in Japan is mostly hepatitis virus infections. Acute liver disease patients without hepatic encephalopathy showing a prothrombin time (PT) of less than 40%of normal values are regarded as acute hepatitis severe type (AH-S). Whenthese patients present encephalopathy within 8 weeks of the disease onset, they are diagnosed as fulminant hepatitis (FH). FHis classified into two subtypes, acute type (FH-A) and subacute type (FH-S) in which the encephalopathy occurs within 10 days and later than ll days, respectively. The patients in whomthe encephalopathy develops 8 to 24 weeks after the disease onset are regarded as late onset hepatic failure (LOHF).
Acute hepatitis in Japan Acute hepatitis (AH) consists of sporadic and post-transfusion hepatitis. Recently, the latter is extremely rare in Japan, because the surveillance for hepatitis B virus (HBV)and hepatitis C virus (HCV) has been routinely done in blood donors since 1989. In contrast, the number of sporadic hepatitis patients is unchanged during these 20 years except 1983 and between 1989 and 1991, when hepatitis A virus (HAV) infection prevailed (1).
In Japan, there are several problems in sporadic hepatitis to be solved. Aged patients are subjected to HAVinfection, since populations positive for serum anti-HAVare advanced in their ages. Prophylactic procedures are important, as fulminant hepatitis due to HAVinfection frequently develops in elderly patients. HBVis transmitted exclusively through sexual intercourse, while HCVinfection occurs in some patients during their hospital stay. Whenpersistent HCVinfection develops, interferon therapy should be given to eradicate HCVfrom the circulation. It is noteworthy that the etiology is unknownin half of sporadic hepatitis patients in 1998 (1) . A novel singlestrand DNAvirus, TTV,seems to be responsible for such hepatitis (2) . Also, the contribution of silent HBVinfection, negative for serological markers, should be considererd (3).
Acute hepatitis severe type and prediction for development of fulminant hepatitis According to the prospective study by Iwate Medical University to evaluate clinical features and prognosis of AH-Spatients in Japan (4), hepatic encephalopathy occurred in 29 of 100 patients, suggesting that FH develops in about 30%ofAH-S patients. The extent of liver dysfunction was more severe in AH-S patients developing encephalopathy than in those without the encephalopathy. It appears that FHhas already been completed in the mechanismsof developmenteven in the stage of AH-Swith no hepatic encephalopathy.
Several criteria have been proposed to predict the develop- ment of FHin AH-Spatients. However, the usefulness in sensitivity and specificity was found only in the criteria by Muto (5) and Iwate Medical University (4).
Possible mechanisms of deveiopment of fulminant hepatitis and therapeutic modalities for the prevention To inhibit the development of FH, the mechanismsof massive liver necrosis must be understood. There are 3 aspects involved: hepatitis virus, immuneresponse and local factors in the liver.
Viral factors
Super-infection or co-infection of HCVhas been proposed to aggravate the extent of liver injury in HAV-or HBV-induced AHpatients (6) . Also, the mutation of HBV-DNA, especially in pre-core and/or core region, was assumed to be closely associated with FH (7). At present, however, the relation between viral factors and FHis uncertain. Recently, we treated a FH-S patient, in whomTTVinfection might have contributed to the progression of liver injury. In this patient, HCVinfection was also observed, and the genotype of co-infected TTVwas lb. Serum ALTlevels changed in association with TTV-DNA levels. Nine TTVclones were isolated from the serum of this patient, and amino acid sequences of the hypervariable region were identical in 7 clones (unpublished data). Considering that amino acid sequences of such a region showed quasispecies in patients with persistent TTV infection (8), the major clone that we found might cause FH.
Immunologica I facto rs
In general, hepatitis virus itself is not cytotoxic to hepatocytes. Liver injury seems to develop during eradication of virus-infected hepatocytes by cytotoxic T lymphocytes (CTL).
CTLcan recognize hepatocytes via adhesion molecules and induce their damagethrough perform à"granzyme B system (9). Hepatocyte injury is further aggravated by CTL through Fas/ Fas ligand system and TNF-oc (9) . Based on these observations, FHis suggested to develop as a consequence of excess immune reaction induced by CTL. Such mechanisms might be involved in the progression of FH-S and LOHF. However, different mechanisms may operate in the development of FH-A, as the amount of CTLinfiltrating into the liver is small. Cytotoxic mediators or microcirculatory disturbance can contribute to the provocation of massive liver necrosis.
Local factors in the liver
Massive liver necrosis develops in rats given heat-killed P. acnes or undergoing 70% partial hepatectomy after intravenous administration of endotoxin (10, 1 1). Both models present similar clinical and pathological features to FH-A, and hence local factors responsible for massive liver necrosis was investigated using these models. Whenrats received heat-killed P. acnes, hepatic macrophages became activated through the cytokine network of IL-1 8 and IFN-y ( 12). Chemokine network through osteopontin, an extracellular matrix which can also promote migration of macrophages, was associated with macrophage infiltration into the liver in this model (13, 14) . These macrophages are activated to produce a large amountof TNF-aand superoxide anions (15, 16) and produce destruction of endothelial cells leading to development of fibrin deposition in the hepatic sinusoids (16, 17) . In contrast, Kupffer cells became activated through bacterial translocation following 70% liver resection in rats (18, 19) . These Kupffer cells are rich in the activity of tissue factor, an initiator of blood coagulation cascade, and fibrin deposition develops after LPSadministration in partially hepatectomized rats as a result of deranged blood coagulation equilibrium in the hepatic sinusoids (20) . It is noteworthy that hepatocyte damage occurs in both models due to microcirculatory disturbance induced by sinusoidal fibrin deposition (16, 20) .
Therapeutic strategy for the prevention offulminant hepatitis Peripheral platelets are frequently decreased in number in AH-Spatients due to HAVor HBVtransient infection. In these patients, hepatocyte injury maybe produced through microcirculatory disturbance due to sinusoidal deposition, and anticoagulant therapy using antithrombin (AT) III concentrate is preferable as soon as possible. In contrast, peripheral platelets are unchanged in HBV-carrier patients during the course of hepatitis exacerbation. In such patients, anti-viral therapy such as lamivudine administration maybe effective.
Fulminant hepatitis and LOHFin Japan Ninety-three patients with fulminant hepatitis (46 of acute type and 47 of subacute type) and 1 1 with LOHFwere admitted to 3 1 1 hospitals with hepatologists in Japan between January and December 1998. Demographic and clinical features, prognoses and therapies were analyzed in these patients (21) . The usefulness of the Guideline for Liver Transplantation (22) (Acute Liver Failure Study Group in Japan, 1996) was also evaluated (21).
Background, etiology and prognosis of the patients
Regarding the patients, 20.9% of FH-A and 23.9% of FH-S were HBVcarriers. Complications other than hepatitis, such as diabetes, cancer and psychological diseases, were underlying in 41.3% of the patients with FH-S and 63.6% with LOHF.
Most of these patients received daily medication. According to the previous publication (23), the present data revealed that there is an increasing tendency in the frequency of HBVcarriers and/or complications other than hepatitis in patients with FH and LOHF. Survival rate in patients who did not undergo liver transplantation was 51.1%, 25.6% and 0% in FH-A, FH-S and LOHF,respectively: the rate was significantly higher in the FH-A group than in the other 2 groups. The prognosis of the patients seemed to improve especially in those with FH-S. There were 4 patients with HAVinfection. All of these patients had FH-Aand survived without liver transplantation. It is noteworthy that HBVinfection was found in 48 patients (44.4%); transient infection in 23, persistent infection in 23, and undetermined infection in 2. The majority of the patients with transient HBVinfection had FH-A, while HBVcarriers were more frequent in FH-S than in FH-A. There were 42 patients (40.7%) with no evidence of HAVor HBVinfections; 9, 25 and 8 with FH-A, FH-S and LOHF, respectively. Suspicious causes of these patients were autoimmuneliver diseases such as autoimmune hepatitis in 7. The precise analysis of these patients will be necessary, because the prognosis was extremely poor even though corticosteroid therapy was performed.
Treatments offulminant hepatitis and LOHF Most FH and LOHFpatients received artificial liver support such as plasma exchange and blood dialysis and filtration. Anticoagulant therapy was done in about 60%. ATIII concentrate was effective for DIC in FH patients, but its efficacy was limited. Clinical usage of a novel anticoagulant, recombinant TFPI, which can act targeting the hepatic sinusoids would be more useful (24, 25) . Lamivudine for HBVinfection has become the prevailing agent. Ten patients received lamivudine, and therapeutic efficacy was found in 5. Liver transplantation was considered in 1 1 patients with FH-
18 with FH-S (38.3%) and 7 with LOHF (63.6%), but was performed in only 6 patients, 1, 4 and 1 patients with FH-A, FH-S and LOHF,respectively. Predictive accuracy of the guideline, assessed from the prognosis of patients undergoing no liver transplantation, was higher in FH-S (90.0%) than in FH-A(78.0%). There were several patients with FH-A and LOHF, in whomthe indication for liver transplantation could not be assessed, because they died immediately after the onset of hepatic encephalopathy. It is necessary to establish a guideline for liver transplantation for the patients of FH-Aand LOHF.
Con clus ion
The following problems must be clarified to improve the prognosis of acute liver disease patients in Japan; 1) the criteria for prediction of the development of FH in AH-S patients should be made, 2) Anticoagulant and anti-viral therapies for the prevention of the development of FH in AH-S patients should be established, and 3) the guidelines for liver transplantation for FH-Aand LOHFshould be improved. To answer these problems, it will be necessary to elucidate the mechanisms of massive liver necrosis in FH patients.
